A simple elastic membrane-based microfluidic chip for the proliferation and differentiation of mesenchymal stem cells under tensile stress.
This work presents a simple membrane-based microfluidic chip for the investigation of proliferation and differentiation of mesenchymal stem cells (MSCs) under mechanical stimuli. The cyclic tensile stress was generated by the deformation of elastic PDMS membrane sandwiched between the two layer microfluidic chip via actuated negative pressure, and the cultured MSCs on membrane were subjected to different orders of tensile stress. The results suggest that mechanical stimuli are attributed to the different phenomena of MSCs in cell proliferation and differentiation. The higher tensile stress (>3.5) promoted obvious proliferation, osteogenesis and reduced adipogenesis in MSCs, indicating the possible regulative role of tensile stress in modifying the osteogenesis/adipogenesis balance in the development of tissue organ.